Scale (BES) developed by
for assessing perceptions about weight and appearance, has exhibited satisfactory reliability and validity in children and adults White, 1982, 1985) . The modified version of BES has also presented good psychometric validity in adolescent boys (Mendelson et al., 2001 ) and girls (Clark and Tiggemann, 2007; Davison et al., 2007; Kornblau et al., 2007) .
Sociocultural differences may contribute to the perplexing results of body esteem (Cafri et al., 2005) . In western adolescents, poorer body esteem has been consistently reported in girls when compared with boys (Duncan et al., 2004; Franko and Striegel-Moore, 2002; NeumarkSztainer et al., 2002) . Rosenblum and Lewis (1999) also found a significant main effect of gender, and interaction of gender and age on body image. Asian children in the UK tended to have poorer body esteem than their Caucasian peers (Hill and Bhatti, 1995) . With a low prevalence of underweight status, comparisons of body esteem in western adolescent populations were mostly limited between the normal weight and overweight groups (Banitt et al., 2008; Mirza et al., 2005) . Furthermore, interactions of age, gender and Body Mass Index (BMI) were not investigated (French et al., 1995; Kertesz et al., 1992; Mirza et al., 2005) . Information on the relations between self-esteem and physical health outcomes in Hong Kong adolescents is limited (Li et al., 2010) . We hypothesized that the differences of body esteem across age groups may be attributed to age-related BMI differences in adolescents. This study aimed to examine the relations of body esteem to gender, age, and weight status.
Methods
A total of 905 Chinese adolescents (55.2% boys) aged 12-18 (M = 14.7, SD = 1.9) from a secondary school were invited to participate in this study in the year 2007 with a response rate of 98%. Their body height was measured in bare feet with a tape fixed on a vertical wall, and taken to the nearest 0.1 cm during the physical education lessons. Moreover, body weight was measured with light clothing to the nearest 0.1 kg using an electronic scale. Each participant was measured once by trained teachers or researchers using validated equipment, following a modified protocol (Norton and Olds, 1996) . All participations were voluntary and ethical approval was obtained from the University Research Ethics Committee.
BMI was computed (weight (kg)/height squared (m 2 )) and used to classify the participants into normal, underweight, and overweight/obese groups according to the gender-and-age-specific cut-offs of the International Obesity Task Force (IOTF) standard (BMI values of 25 and 30 kg/ m 2 at the age of 18) (Cole et al., 2000) , and the underweight cut-offs for adolescents derived from the World Health Organisation (WHO) thinness cutoffs (BMI value of 17 kg/m 2 at the age of 18) (Cole et al., 2007) .
Moreover, participants' body esteem was assessed by the 23-item BES (Mendelson et al., 2001 ) constituting three subscales: (a) Appearance (BES-Appearance) with 10 items for assessing individuals' general feelings about appearance; (b) Attribution (BES-Attribution) with five items for assessing individuals' evaluations of others' attribution about one's body and appearance; and (c) Weight Concern (BES-Weight) with eight items for assessing one's satisfaction with one's own weight. All responses are in five-point Likert scale from 'never' (score = 0) to 'always' (score = 4). The summary scores for each subscale and the total are computed by simple addition. A higher BES score indicates a higher level of body esteem.
To examine the associations of body esteem with gender, age, and BMI, hierarchical multiple regression analyses were conducted using both individual domains and overall body-esteem score as the dependent variables. The main effects of age, gender, and BMI were entered as a set into the regression models, followed by the three two-way (age × gender, age × BMI, gender × BMI) and one three-way (age × gender × BMI) interaction terms. All the BE scores, predictors and interaction terms were standardized in the regression equations.
Results
In Table 1 , a total of 11.8% of boys and 14.1% of girls were underweight, and 21.2% of boys and 14.3% of girls were overweight/obese. The internal consistency estimate for BES-Appearance, BES-Attribution, BES-Weight and the overall BES is 0.53, 0.85, 0.74 and 0.78, respectively.
In general, the BES-Total score increased with age in both boys and girls (Fig. 1) . Furthermore, age, gender, and BMI were all significantly related to BES-Weight and BES-Total (Table 2) . Older age, β = 0.20, p < .001, male gender, β = -0.2384, p <0.001, lower BMI, β = -0.21, p < .001, were all associated with higher level of overall body esteem. However, for BESAppearance and BES-Attribution, only the main effect of age (BES-Appearance: β = 0.093, p = .005; BES-Attribution: β = 0.24, p < .001), and BMI was significant (BES-Appearance: β = -0.087, p = .009; BES-Attribution: β = -0.10, p = .002). Among the interaction terms tested, only gender × BMI, β = -0.127, p = .048, and age × gender × BMI, β = -0.149, p = .028, were significantly related to BES-Weight (Figs. 2 and 3 ). This indicates that the inverse impact of higher BMI on BES-Weight was more prominent in girls. Moreover, partial correlations between BMI and BES-Weight with age controlled were calculated in both sexes. The partial correlations between BMI and BES-Weight with age controlled were -0.23 (p < .001) in boys and -0.31 (p < .001) in girls. After controlling for BMI, age significantly correlated with BES-Weight in boys, r = 0.17, p < .001, but not in girls, r = 0.07, p = .17 (data not shown in tables). In other words, BMI explained an additional 5.29% and 9.30% of variance of BES-Weight in addition to the effects of age. In addition to the effects of BMI, age explained a further 2.89% and 0.49% of variance of BES-Weight in boys and girls, respectively.
The regression model encompassing gender, age and BMI explained well all domains of body esteem; and the proportion of variance explained was the largest for BES-Weight, 12.4%, p < .001, and the least for BES-Appearance, 2.3%, p = .004. The proportion of variance explained by the three factors (gender, age, and BMI) for the BES-Total was 9.5% (p < .001). Furthermore, significant three-way interaction (age x gender x BMI) effects on BES-Weight (p=0.028) and BES-Total (p=0.044) were found in the models.
Discussion
We have found a low body esteem in Hong Kong adolescents. Previous findings have also shown that a relatively higher proportion of Hong Kong Note: Male is coded as 0; female is coded as 1. *p < .05; **p < .01; ***p < .001.
girls desired to have slimmer bodies than those from Shenzhen and Hunan (Lee and Lee, 2000) . Our findings are not surprising given the higher socioeconomic status of Hong Kong students than other Chinese cities and the influences of mass media on body dissatisfaction and dietary habits in the local community (Lam et al., 2009) . Specifically, as other research has shown (Lam et al., 2009; Lee and Lee, 2000) , young Chinese females in Mainland China and Hong Kong collectively value slimness, but the degree of preference for a slim body image is proportionally related to the degree of economic liberalization and the extent of media de-regulation. Besides media influences, rapid industrialization has also brought about more educational opportunities and financial independence for Hong Kong women. Consequently, the ideal of a slim body type as a symbol of attractiveness competence would be even more pronounced in Hong Kong than in Mainland China. In addition, the unique historical background of Hong Kong, the fusion of eastern and western cultures, may also contribute to this observation. In our study, the finding that boys tend to have higher body esteem than girls is consistent with most of the western findings (Mendelson et al., 1996 (Mendelson et al., , 2001 ). This evidence may suggest that the development of body esteem in adolescents probably depends on gender socialization. Unlike those reported in western studies (Cattarin and Thompson, 1994; Mendelson et al., 2001) , we further found a trend for better body esteem in older age groups that has also been reported in Mainland China (Chen and Jackson, 2008) . A hypothetical explanation of these age differences could be the reflection of a developmental window for establishing one's body esteem during adolescence. Furthermore, the relation between poorer body esteem and higher BMI in girls from this study was also consistent with the results in Australian adolescent girls (O'Dea, 2006) . Extremely obese girls were found to have more deficits in body esteem when compared with the overweight or underweight peers, and these deficits are either maintained or worsen during this developmental period. Such observations may be a result of social stigmatization (Raustorp, 2010 ; at CHINESE UNIV HONG KONG LIB on March 2, 2012 hpq.sagepub.com Downloaded from Raustorp et al., 2009 ). As body dissatisfaction may incur more adverse mental health outcomes such as bulimic and depressive symptoms in girls than in boys (Fung et al., 2010) , sex differences in body esteem should not be neglected. Results in female undergraduate students also revealed that body dissatisfaction leads to a lower motivation to exercise (Vartanian and Shaprow, 2008) . Future educational and intervention efforts would benefit from targeting pre-college female students since they already seem to experience deficits in self-esteem due to weight stigma.
Our further examinations suggested that the relations of body esteem with gender and body weight may not be a constant. The significant interaction terms of gender and BMI on BESWeight indicated that girls are more vulnerable to negative evaluation of weight than boys. A similar significant interaction effect was also observed in western populations (Mendelson et al., 2001 ). Moreover, no significant two-way interactions of age with gender and weight were found for the other domains of body esteem in this study. One reason that the gender difference in self-esteem based on one's weight depends on one's BMI is that early adolescence is the period in which selfand other-evaluations of weight and appearance become very important to one's general selfesteem. This is also the period in which genderspecific messages about ideal weight become more salient (Mendelson et al., 2001) . Indeed, gender has been found to moderate the association between BMI and body dissatisfaction in adolescents (Lawler and Nixon, 2011) . However, self-esteem based on appearance and others' attributions might not be very much related to one's BMI since the positive evaluation and the perception of having a good appearance may be dependent on diverse factors besides weight.
In addition, the significant three-way interaction of gender × age × BMI revealed that the gender differences in the association between body weight and body esteem were more relevant to the older than the younger age groups. In other words, the older girls were most likely to suffer deficits in body esteem if they were overweight, compared with boys who were overweight or younger girls who were overweight.
In future, it would be interesting to examine the potential effects of tracking a high BMI value from adolescence to adulthood on one's body esteem. Earlier study in adults suggested that being overweight for a long period of time has a cumulative negative impact on one's body esteem (McLaren and Gauvin, 2002) . Clinical evidence also reported improvement of body esteem in obese adults after undergoing bariatric surgery (Madan et al., 2008) . As for young women, the relationship between low body esteem and disordered eating has been reported in university students (O'Brien and Hunter, 2006) and female athletic swimmers (Ferrand et al., 2005) . From a psychiatric perspective, fear of fat and low body esteem may lead to the development of an eating disorder or disregulated restrained eating (Shapiro et al., 1997) .
There are strengths and limitations in this study. To our knowledge, this study is the first one examining the BES-determined body esteem in Hong Kong Chinese adolescents. We believe that the results are relevant and important, not only to Chinese but also other populations in the world. Objectively measured body weight has also avoided the possible biases in self-reported data. Moreover, a reasonable sample size with a relatively high prevalence of underweight adolescents has provided a good platform for further investigations of body esteem in adolescents of different weight status. Conceptualizing body esteem as multidimensional rather than as a global entity (Mendelson et al., 1996) also helps us to better understand the different aspects of body esteem in adolescents. However, the low reliability of BES-Appearance (α = .53), compared with other subdomains (α = .85 for BES-Attribution, and α = .84 for BES-Weight) is of concern and warrants further investigations. Moreover, no information about participation in sports in the sample is available. A previous study suggested that student athletes had better body esteem than non-athlete students (Wiggins and Moode, 2000) .
Boys, unlike girls who desire a slimmer figure regardless of their actual weight, tend to have a muscular ideal body image (McCabe et al., 2006) . The inverse relationship between BMI and body esteem may be attenuated by weight gain due to increased muscle development of boys, resulting in significant interactions between gender and BMI. Measuring fat-mass and fat-free mass in addition to BMI would allow a better testing of the hypothesis. Previous studies suggested peer influences on thin ideals and appearance comparisons (Shroff and Thompson, 2006) ; and family functioning (Stradmeijer et al., 2000) are associated with self-esteem in adolescents. Specifically, adolescents, particularly girls, tend to possess a similar level of body image dissatisfaction as their peers. These social environmental factors should also be included in future studies.
Conclusions
In Chinese adolescents, weight-related body esteem is modifiable by age, gender, and weight. As an important clinical implication, improvement of body esteem with older ages may be associated with age-related BMI differences rather than agerelated development in Chinese adolescents.
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